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CLAIMS 



What is claimed is: 



Vt 1 



10 



method of di3playiB g-aiiimagexomp^ 

providing a liquid crystal display having a phjpaiify of pixel electrodes; 

writing an image to the display such^hafthe liquid crystal moves to an 
image position; 

flashing a light source tpdlluminate the display; 

setting the pixel e)#5trodes to orient the liquid crystal to a second 
position; and 

repeating jfcfie writing, flashing, and setting steps to produce a sequence of 
images. 



The method of claim 1 wherein the image is a color image and the writing of the 
imagfe is associated with color light that is flashed after the writing and the steps 
•writing, flashing, and settin g are repeated for a pluraljJy of colors. 

15 3. The method of claim 2 wherein the liquid crystal dj^play is an active matrix 

display having at least 75,000 pixel electrodes jjikI having an active area of less 
than 160 mm 2 . 



4. The method of claim 3 wherein the liquid crystal display is transmissive and the 
light source is a backlight that illuminates through the display. 

20 5. The method of claim 4 wherein thgujjht source has at least one light emitting 



diode (LED) and the LED intensr 



3endent on ambient light. 
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Yhe^net hod of claim 4 comprij ripgJhe^p-of^w tne voltage-orme 
counterelectrode after each flashing of the light soi^x^afuTprior to the next 
writing of the image. 



7. The method of cjairff6 wherein the writing of the image to the display by setting 
the voltagtflo each pixel electrode is done sequential!^ starting at one comer and 
ressing untiL endmg-hrthe opposite comer. 



10 



8. The method of claim 7 wherein the writing of thef image is started at an upper 
comer in a subframe and the image is written to the display starting at a lower 
comer on the next subframe, and the process of writing the image continues to 
alternate between starting at an upper confer and a lower comer for subsequent 
subframes. 



L.i. 




Jffo-y hp->(1imi1 nfrlHwaJZ fhrthpf mmprigjflgjhg step of wai ting^a_settlingJime to 
allow the liquid crystal to JwisLbetwe^ftHewriting of the last pixel and the 
flashing^ 




15 10. 



20 12. 



The method of claim 9 wherein the liquid crystal is^riven black and relaxes 
clear and the setting the pixel electrodes to a specific value to initialize the 
display are set to a value to relax the liquid costal towards clear. 



The m ethod of claim 3 wherein the step ofwriting an image -to^he- displ a y is - 
accomplished by writing to one pixel electrode at a^timer 



The method^ofplMTT3 wherein the step of writing an image to the display is 
accomplished byjaaiti ng to a p lu r ali ty o f pixel electrodes simultaneously. 
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13. ThffTTifttTlrtfi- Q£r.1aiT¥| ^ fhrthpr ft o mpi^wrff-ffip"" ^T^p m^niTAf Th p p ^H |" 

microdisplay and initializing a process to discharge the storage caparitdrof the 
pixels to zero when the power drops below a certain level to Ae'tnsplay. 



10 



14. A method of displaying an image comprising thp^feps of: 

providing a liquid crystal displavjiawng a plurality of pixel electrodes; 
writing an image to the display therein causing the liquid crystal to move 
to a specific image position; 

flashing a light spdrce to illuminate the display; 
switching the voltage of the counterelectrode; 

setting/the pixel electrodes to a specific value to cause the liquid crystal 
to move towards a desired position; and 

repeating the writing, flashing, switching, and setting to produce an 
ige: • * 



15. The method of displaying an image of claim 14 wherein the liquid crystal 
15 display is an active matrix display having at lea^ 75,000 pixel electrodes and 

having an active area of less than 160 mm 2 . 

16. The method of claim 15 wherein the light/Source includes at least one light 
emitting diode (LED). 

1 7. The method of claim 16 wherein th^light crystal display is transmissive and the 
20 light source is a backlight that illuminates through the display. 



18. The method of claim 17 wherein the image is a multi-color image and the 

writing of the image is associated with a color light source that is flashed after 
the writing of the image, aiyl the process is repeated for each of the different 
color light sources. 
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ource intensity is varied dependent 




1 9. The method of claim 1 7 whei 
on ambient light 

JEhs-fiiethod of Claim 16 fUrther comprising the "st ep of monitor thcr p owcr fr 
microdisplay and initializing a process to discharge the storage capaciJer*of the 
pixels to zero when the power drops below a certain level to^htfclisplay 

An active matrix liquid crystal display comprising: 

an active matrix circuit having^n array of transistor circuits formed in a 
first plane, each transistor circuit oeing connected to a pixel electrode in an array 
of pixel electrodes having^ area of 200 mm 2 or less; 
10 an integrated^ircuit display controller connected to the active matrix 

circuit, the controller including a read memory, a write memory and a timing 
control circuit; 

sounterelectrode panel extending in a second plane that is parallel to 
the ^st plane, such that the counterelectrode panel receives an applied voltage; 
15 ^and 

a liquid crystal layer interposed in a cavity between the two planes: 

22. The active matrix liquid crystal display of clam 11 further comprising circuitry 
for setting voltage of the pixel electrodes to ttyr voltage of the counterelectrode 
to initialize the display at each subframe. 

20 23. The active matrix liquid crystal displ^ of claim 22 further comprising circuitry 
to heat the liquid crystal display. 



24. The active matrix liquid crystefl display of claim 23 further comprising a sensor 
interposed between the subsrfrates to monitor a property of the liquid crystal. 
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corner. 



5 26. The active matrix liquid crystal display of claim 2p wherein the writing of the 



10 27. The active matrix liquid crystal display of claim 25 wherein the property that is 
measured is the temperature of the liquid crystal. 

28. The active matrix liquid crystal display of claim 25 wherein the property that is 
measured is the capacitance of the liquid crystal. 

29. The active matrix liquid crystal display of claim 28 wherein the array of 

15 transistor circuits are formed on an oxide layer and the oxide layer is thinned at 

the pixel electrodes. / 

30. The active matrix liquid crystal display of claim 29 wherein the oxide layer is 
thinned adjacent to the liquid crystal. 



image is started at an upper corner in a subframe/and the image is written to the 
display starting at a lower corner on the next suoframe, and the process of 
writing the image continues to alternate between starting at an upper corner and 
a lower corner for subsequent subframes. / 



31. 

20 



The active matrix liquicycrystal display of claim 29 wherein the oxide layer is 
thinned to form a depression to receive the pixel electrode. 
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32. A microdisplay system comprising: 

an active matrix liquid crystal displa^ including an array of piexl 
electrodes; 

a display circuit having a pair of irfemory elements and at least one 
controller that controls writing and reading from the memory elements such that 
a first memory element is being written^vhile the data from a second memory 
element is sent to the display; 

a light source that illuminates (he array of pixel electrodes; and 
a lens that magnifies an imagp formed on the active matrix liquid crystal 
display. 



33. The microdisplay system of clainy32 further comprising a multeplixer for 
directing the signal and output process for inverting selected video signals. 



15 



34. The microdisplay system of claim 32 further comprising at least one scaling 
circuit for interpolating image data from a certain number of pixel data to a 
preferred number of pixel data for the display. 



35. The microdisplay system yof claim 34 wherein the scaling is of horizontal lines of 
video data. 

36. The microdisplay systefm of claim 34 wherein the scaling if of vertical columns 
of video data and furtner comprising a buffer for storing data. 



20 37. The microdisplay system of claim 34 further comprising a gamma correction 

circuit for converting an input signal to an output signal which results in proper 
intensity on the display. 



38. 



The microdisplaj 



system of claim 37 wherein the gamma correction circuit has 
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39. The microdisplay system of claim 37 wherein the gaifrma correction circuit has a 
look up table for converting an input signal to an output signal which results in 
proper intensity on the display 

40. The microdisplay system of claim 39 further comprising circuitry for setting 
5 voltage of the pixel electrodes to the voltage of tne counterelectrode to initialize 

the display at each subframe and a circuit for spelling the voltage of the 
counterelectrode.. 

41. The microdisplay system of claim 39 further Comprising reordering the values of 
the data for increase efficient use of memor 

1 0 42. The microdisplay system of claim 32 furthfer comprising circuitry for setting 

voltage of the pixel electrodes to the volt/ge of the counterelectrode to initialize 
the display at each subframe. 

43. The microdisplay system of claim 42 further comprising a circuit for switching 
the voltage of the counterelectrode. 

15 44. The microdisplay system of clainy43 further comprising a gamma correction 
circuit having a look up table for/converting an input signal to an output signal 
which results in proper intensity on the display. 

45. The microdisplay system of claim 44 further comprising reordering the values of 
the data for increase efficient use of memory. 



20 46. The microdisplay system of claim 44 further comprising at least one scaling 
circuit for interpolating image data from a certain number of pixel data to a 
preferred number of pix$l data for the display. 
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47. The microdisplay system of claim 42 further comprising a digital table for 
converting an input video signal to a corrected output value to achieve proper 
twist of the liquid crystal to have proper intensity., 

48. The microdisplay system of claim 42 further comprising a pair of switching 
circuits for pseudo-random one of a plurality of signals through one of a 
plurality of amplifiers and to the display to bapnce the relative strength of the 
plurality of signals. 



49. An analog video system comprising: 

a restorer that restores a black level/sf a video signal from a composite 

10 signal; 

a filter for separating a synchronisation signal from the composite signal; 
an active matrix liquid crystal display for receiving the video signal 
including: 

an active matrix circuit Aiaving an array of transistor circuits 
1 5 formed in a first plane, each transistor circuit being connected to a pixel 

electrode in an array of pixel ^electrodes having an area of 200 mm 2 or 
less; 

a counterelectrode pfanel extending in a second plane that is 
parallel to the first plane, s/ich that the counterelectrode panel receives an 
20 applied voltage; and 

a liquid crystal la^er interposed in a cavity between the two 
planes, the cavity having a depth of less than 3 microns; and 

a timing control/circuitry that controls the display and receiving 
the synchronization signal; and 
25 a light source that illuminates the array of pixel electrodes. 
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50. The analog video system of claim 49 further comprising a gamma corrector 

having a pair of diodes selected based on characteristics of the liquid crystal and 
a stabilization offset ground circuitry having a linea/ diode to adjust a center 
point of a gamma correction curve. 

5 51. The analog video system of claim 49 wherein th£ active matrix liquid crystal 
display further comprises a delay lock loop in a clock signal path, the delay - 
locked loop having a voltage-controlled delay/element in the clock signal path 
and a feed back loop with a phase detector ai/d an integrator for controlling the 
voltage-control delay. 

10 52. The analog video system of claim 49 wherein the active matrix liquid crystal 
display further comprises a phase- lockea loop in a clock signal path, the 
phase-locked loop has a voltage-controjled oscillator for generating an internal 
clock signal and a feed back loop wi^n a phase detector and an integrator for 
controlling the phased-locked loop. 



15 53. 



20 



The analog video system of claW 49 further comprising a digital logic circuit 
for detecting vertical synchronisation signals, the digital logic circuit including a 
counter for receiving a clock signal and synchronization signal and counting 
clock signal when the synchronization signal is a specific state, a pair of flip 
flops for sending a signal if the clock sign, a pair of flip flops each being set 
upon a specific pattern and taming of vertical synchronization signals being 
detected, and a vertical counter. 
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55. The analog video system of claim 54 further comprising circuitry for setting 
voltage of the pixel electrodes to the voltage of the counterelectrode to initialize 
the display. 

56. The analog video system of claim 55 wherein the circuitry to switch the voltage 
of the counterelectrode occurs in the subframe between the end of the writing to 
the pixel electrodes and the beginning of the next subframe. 



57. A video recording system comprising: 

an image sensor for gathering data from jin image and generating a 
composite signal; 

1 0 a recording device for recording the composite signal; 

an active matrix liquid crystal displa/ for receiving a video signal 
including: 

an active matrix circuit having an array of transistor circuits 
formed in a first plane, each transistor circuit being connected to a pixel 
1 5 electrode in an array of pixel e/ectrodes having an area of 200 mm 2 or 

less; 

a counterelectrode i/anel extending in a second plane that is 
parallel to the first plane,ysuch that the counterelectrode panel receives an 
applied voltage; and 

20 a liquid crystalAayer interposed in a cavity between the two 

planes, the cavity having a depth of less than 3 microns; and 
a processor circuit for routing the composite signal between the image 
sensor, the recording device and the display; 

a dc restorer for restoring black level of the video signal from the 

25 composite signal; 

a filter for separating a synchronization signal from the composite signal; 
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a timing control circuitry for controlling the displjfy and receiving the 
synchronization signal; and 

a light source that illuminates the array of pixel electrodes. 

58. The video recording system of claim 57 further comprising circuitry to switch 
5 the voltage of the counterelectrode after each sul/frame. 

59. The video recording system of claim 58 furthfer comprising a gamma corrector 
having a pair of diodes selected based on characteristics of the liquid crystal and 
a stabilization offset ground circuitry having a linear diode to adjust a center 
point of a gamma correction curve. 

10 60. The video recording system of claim 59 wherein the circuitry to switch the 

voltage of the counterelectrode occurs in the subframe between the end of the 
writing to the pixel electrodes and the beginning of the next subframe. 

61 . The video recording system of claim 59 wherein the active matrix liquid crystal 
display further comprises a delay Aock loop in a clock signal path, the delay - 
15 locked loop having a voltage-controlled delay element in the clock signal path 

and a feed back loop with a pha^e detector and an integrator for controlling the 
voltage-control delay. 



62. The video recording system ofjfclaim 59 wherein the active matrix liquid crystal 
display further comprises a phjase-locked loop in a clock signal path, the 
20 phase-locked loop has a voltate-controlled oscillator for generating an internal 

oop with a phase detector and an integrator for 
loop. 



clock signal and a feed back 
controlling the phased-locked 



1 
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63. The analog video system of claim 59 further comprising a view finder housing 
for carrying the microdisplay, the light source, the timing control circuit and a 
lens for magnifying the image by at least a factor ofyiwo. 

64. The analog video system of claim 63 wherein Xhsj view finder housing has a 
5 volume of less than 100 cm 3 . 




10 



15 



20 



25 



65 . A digital camera comprising: 

a charge coupled device (CCD) for recording an image; 
an active matrix liquid crystal display including: 

an active matrix circuit havling an array of transistor circuits 
formed in a first plane, each transistor circuit being connected to a pixel 
electrode in an array of pixel eleptrodes having an area of less than 200 
mm 2 ; 

a counterelectrode panfel extending in a second plane that is 
parallel to the first plane, su^n that the counterelectrode panel receives an 
applied voltage; and 

a liquid crystal lavfer interposed in a cavity between the two 
planes, the cavity havingra depth of less than 3 microns; and 
timing control circuit fqr controlling the CCD and the active matrix 
liquid display; 

circuitry for setting voltage of the pixel electrodes to the voltage of the 
counterelectrode to initialize the display; 

a memory card for storing image data; 

a light source thatmluminates the array of pixel electrodes; and 
a lens positioned™ receive an image formed on the active matrix liquid 
crystal display and magnifies the image by at least a factor of two. 
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66. The analog video system of claim 65 further comprising cirarftry to switch the 
voltage of the counterelectrode after each subframe. / 

67. The analog video system of claim 66 further comprising a gamma correction 
circuit for converting an input signal to an output signal which results in proper 

5 intensity on the display. / 

68. A portable communication system comprising: / 

a wireless transciever; / 

an active matrix liquid crystal displayincluding: 

an active matrix circuit having an array of transistor circuits 
10 formed in a first plane, each transistor circuit being connected to a pixel 

electrode in an array of pixel electrodes having an area of 200 mm 2 or 
less; / 

a counterelectrode panel extending in a second plane that is 
parallel to the first plane, such that the counterelectrode panel receives an 
15 applied voltage; and / 

a liquid crystal layer interposed in a cavity between the two 
planes, the cavity having a depth of less than 3 microns; and 
a light source that/lluminates the array of pixel electrodes; 
a lens positioned™ receive an image formed on the active matrix liquid 
20 crystal display and magnifies the image by at least a factor two; and 

circuitry for setting voltage of the pixel electrodes to the voltage of the 
counterelectrode to initialize the display. 

69. The portable communication system of claim 68 further comprising a cellular 
telephone. / 



0717.1128001 



-99- 



70. The portable communication system of claim 89 further comprising circuitry to 
switch the voltage of the counterelectrode after each subframe and a gamma 
correction circuit for converting an input signal to an output signal which results 
in proper intensity on the display. 



5 71. 
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A digital printer comprising: 

a control circuit for taking an electronic in/age and manipulating the 

image; 

an active matrix liquid crystal display f^r receiving the tailored image 
from the control circuit; 

a backlight that illuminates the liquirf crystal display. 



72. The digital printer of claim 71 further con/prising a lens for focusing the image 
of the display on a photographic plane. 



15 



73. The digital printer of claim 71 wherein the active matrix display is a color 

sequential display system and the backlight is a three color light emitting diodes 
(LEDs) backlight. 



74. The digital printer of claim 73 fu/ther comprising a photographic film positioned 
in the photographic plane. 

75. The digital printer of Claim 71 wherein the array of pixel electrodes comprises 
an array of at least 320 x 24u and having an active area of less than 160 mm 2 . 



20 76. The digital printer of Claim 75 wherein the array of pixel electrodes comprises 
an array of at least 640 x 480. 
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77. The digital printer of claim 75 further comprising ^/lens for focusing the image 
of the display on a photographic plane. 

78. The digital printer of claim 77 wherein the backlight is a light emitting diode 
(LED). 



5 79. 
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An instant camera comprising 

a charge coupled device (CCD) fdr recording an image; 

a control circuit for taking the electronic image from the CCD and 
manipulating the image; 

an active matrix liquid crystal ^isplay for receiving the manipulated 

image; 

a light emitting diode (LED)^tievice that illuminates the liquid crystal 
display; 

a photographic plane; and 

a lens for focusing the imqfge of the liquid crystal display on the 
photographic plane. 



80. The instant camera of claim 79/ wherein the array of pixel electrodes comprises 
an array of at least 320 x 240 and having an active area of less than 160 mm 2 . 

8 1 . The instant camera of claim 80 wherein the array of pixel electrodes comprises 
an array of at least 640 x 481 



20 82. The instant camera of claiip 79 wherein the housing has a volume of less than 
1000 cm 3 . 

83. The instant camera of clafm 82 wherein the housing has a volume of less than 
750 cm 3 . 




The instant camera of claim 83 wherein theirray of pixel electrodes comprises 
an array of at least 320 x 240 and having an active area of less than 160 mm 2 . 

A method of producing an print composing the steps of: 

providing a digital image in a 

splitting the digital image into 

driving an active matrix liquid crystal display to 

projecting a light through the liquid crystal display to project the image 
of the liquid crystal display on a photosensitive paper; and 
v repeating the process for the other colors. 



